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K�LNM=OQP�R?S�LNK	T	T�SUM�LNLNVXW	Y[Z\M�VXY;]_^ULV`W	O�M�M�OaO�M�b�SUM=c?LNMd^U]�MeZfM�VXY;]_^ULhgjik_l VXmdT�R?LNV`W�Yncnb�R?W�O�VX^UVXR?W5^U]	c6^�^U]	M8ZfM=c6oqp`M�c6SUW	MjS*LN]	R?K	p`O5O�R k M�^Nr
^UMjSs^U]�c?WtShc?W	O�R;mIY;K	M�LNLNV`W�Y�u	Vwv M;v"Vx^ULnc?b�b�K�Shc?b l R?W[^U]	MnZfM�VXY?]y^UM�O
O�VXLz^NSUV k K�^UVXR;W{P�SUR;m|Z�]�V`bh][Vx^npXM=c6SUW�L}LN]�R;K�p9O k Me~���� �yv
� ]�M k R_R;Lz^UVXW	YGT�SUR_b�M�LNL!VXL!VXpXpXK	Lz^NShc�^UM=O�VXW���VXY;K�SUM��?i5Z�]	VXbj]

LN]�R=Z�L�b�R?W	LNM�b�K�^UVX��M�Vx^UM�Shc6^UVXR;W�L�R6Pnc k R_R;Lz^UVXW�YCc?pXY;R6SUVX^U]�m�R?T�M�SNr
c�^UVXW	Y!R;W,c k VXW�c6S l b�p`c?LNLNVx��b=c�^UVXR;WJT�SUR k p`M�m�Z�Vx^U]%Shc6SUM[b�p9c6LNL��
c6W�O[W�R;W�rHShc�SUM5b�p`c?LNLn�q�}v � ]�M5W	M�^nM��#M�bj^}R6P*^U]	M�Z\M�VXY;]_^.K�T#O	c�^UM
mdM�bj]	c?W	VXLNm|VXL�^U]�c6^�^U]�MqW	M��y^�ZfM=c6o{pXM=c�SUW	M�SnP$R6Sqc�b�p9c6LNL�i#LUc l �}i
^NSUVXM�Lq^UR{T�SUM=O�V`bj^5mdR?SUM�R6Pf^U]	MP�c6p`LNM�W�M�Y�c�^UV`�;MeT�SUM=O�VXb�^UVXR;W	L5R6P��
c6W�O!p`M�LNL�R6Pf^U]	M�P$c?pXLNMdT�R;LNVx^UVX��MdT�SUM=O�VXb�^UVXR;W�L5R?Pn��c?L k M�pXR?W	Y;VXW�Y
^UR:�}v��}R=ZfM���MjS=i k M�b�c?K	LNMdR6Pf^U]	MSUM=O�K�b�^UVXR;WQV`W!ZfM�VXY?]y^5R?WQ^NSUK�M
T�SUM=O�VXb�^UVXR?W	L�i�LNR;mdM�R6P\^U]�M�m�Z�VXpXp8Y;M�^qT�SUM=O�VXb�^UM�O!VXW	b�R?SNSUM�b�^Up l!k_l
^U]�M�W	M��y^ k c6LNM�p`M�c6SUW	MjS=v!�.��M�Shc6p`p�i8VxP�R;W�M�p`R_R?oyLec6^^U]	MdmdRyO�M�pXL
pXM=c�SUW	M=O%VXWE^U]	M�b�R?W	LNM�b�K�^UVX��M�Vx^UM�Shc6^UVXR;W�L�i�^U]�MdT	VXb�^UK�SUM�Z�VXpXpspXR_R;o
LNVXmdVXp`c6S�^UR5^U]	c6^�LN]	R=Z�W�VXW���V`Y?K�SUM5�;v8�}M�SUMs^U]	M�b�VxSUb�pXM�LfVXW�O�VXb=c6^UM=Ok_l �}�!c?W	O��s�aV`W	O�VXb=c�^UMC^U]�M k R;K�W�O	c�S l R6P5^U]	M2b�p`c?LNLNVx�	M�S[P�R?S
b�p9c6LNLe�}u�V�v M;v�M���M�S l ^U]�V`W�YtZ�Vx^U]�V`WQ^U]	M�LNMeb�VXSUb�p`M�L�VXLqT�SUM�O�VXb�^UM=OQc?L
��c?W�O�M���MjS l ^U]�VXW	YqR;K�^ULNV`O�M.VXLfT�SUM=O�VXb�^UM�Otc6Ls�q�}v � ]�M}o�M l ^U]	VXW	Y
^URdR k LNM�SU�;MqV`Ln]	R=Z��s��VXL}LN]�VXP9^UM=O{P9SUR;m��}�q^UReb�R���M�SnmdR?SUM�P$c?pXLNM
W�M�Y�c�^UVX��M�LsR?P*�}�qc6W�O�p`M�LNL�P$c?pXLNM�T�R?LNVX^UVX��M�LnR6P8�}�?v8�BP�^U]�M.T�SUR_b�M�LNL
b�R;W_^UVXW�K�M�L k M l R;W	O��s�yiy^U]	M�W�c k R?K	W�O�c6S l LNV`mdVXp`c6S\^UR��f�qZ�VXpXp k M
pXM=c�SUW	M=O#v
� ]�VXL\T�SUR_b�M�LNLfVXL\b�R?mdmdR;Wdc6b�SUR;LNLfc?pXp#c?pXY;R6SUVx^U]	mdL�i_Z�]�c�^fVXLfO�VxP�r

P�M�SUM�W_^"VXL"^U]�M\P�c6b�^UR?SUL kyl Z�]�V`bh]eM=c6bj]�R?P�^U]�MfP$R;K�S8^ l T�M�L*R?P#Mj�	c6mer
T�pXM�L�i �s� i	� � i � ��i�����i�LN]	R=Z�W:VXW:pXM�P9^.T	c6SN^nR?P�^U]	M5��VXY;K�SUM;i	Y?M�^
K�T#O	c�^UM=Ot^UReP�R?SUm�^U]	M5O�VXLz^NSUV k K�^UVXR;W{P�SUR;m|Z�]�V`bh]C�s��VXL�pXM=c6SUW�M=O�v
� M[Y?V`�;M:O�Mj^hc?VXpXLdR?P.^U]�M�LNM{P$c?b�^UR6SULeP$R6St�.O	c;�\R;Lz^�p`c6^UMjSdVXW0 yM�b�r
^UVXR?W:��v �yv\��b�R?mdT�SUM�]�M�W	LNVX��Mnb�R;mdT	c6SUVXLNR;Wtb=c6W k M}P�R;K�W�O�V`W!¡x�=��¢Hv

3. EFFECT OF BASE LEARNER� ]�M�Y;R�c6pfR?Ps^U]�VXL�T	c?T�M�SVXL^UR:P�R?SUm�c6p`p l c?W�c6p l�£ M�^U]�MdVXW�c;O�M�r
¤_K	c?b l R?P�^U]	M�R?W	p l b�R?W�O�VX^UVXR?WdV`mdT�R?LNM=O k_l�k R_R?Lz^UVXW	Yc?pXY;R6SUVx^U]	mdL
R?W%^U]	M�ZfM=c6oEpXM=c6SUW�M�S=usV�v M;vEVx^UL�Z\M�VXY;]_^UM=O,c?b�b�K�Shc?b l LN]	R?K	p`O k M
~J�6��¥ti�Z�]	M�WtVx^sb�R?mdM�Lf^URShc�SUM�b�p`c?LNLNM�L�i�c6W�O�m�c?o�M}c�b=c6LNM.^U]�c�^
^U]�M5W�c6^UK�SUM�R6P8ZfM=c6o�W�M�LNL.R6P�^U]�M k c?LNMpXM=c6SUW�M�S�m�c�^N^UM�SUL�Z�]	M�WCVx^
b�R;mdM�Ls^UR�T�SUM=O�VXb�^UVXW�Y�Shc6SUMqb�p`c6LNLNM�L.M��#M�b�^UVX��M�p l v � MqO�R�^U]�V`L�Lz^UM�Tk_l Lz^UM�T:VXWtP$R;pXpXR=Z�VXW	Y�LNK k LNM�b�^UVXR;W�L�v

3.1 Analyzing the Weakness Condition� ]�Mf�	SULz^8Lz^UM�T�VXW�R;K�S�c?W�c6p l LNVXL*Z�VXpXp	LN]	R=Z,]	R=Z�cnZ\M=c?opXM=c6SUW�M�S
c6b�b�K�Shc?b l b�R;W�O�Vx^UV`R?WE^NShc?W�LNp9c�^UM�LeVXW_^UR:^U]	M�b�R?W�O�Vx^UVXR;W�L�R?WESUM�b=c6p`p
c6W�O!T�SUM�b�VXLNVXR;W%R6Pf^U]	M k c?LNMdpXM=c�SUW	M�SZ�Vx^U]QSUM�LNT�M�b�^5^UR[^U]	M�Shc�SUM�S
b�p9c6LNL�vf¦�M�^nK	Lf��SULz^�LN]	R=Z>c�SUM�p`c6^UVXR;W�LN]	VXT k M�^BZfM�M�W:R���M�Shc?pXp�c?b�b�K�r
Shc6b l c?W�OCSUM�b=c6p`p�i*T�SUM�b�VXLNVXR;W%�?c?pXK	M�LqR?Ps^U]	M�Shc6SUMdb�p`c?LNL�v � M�Z�VXp`p
c6LNLNK	mdMe^U]�Mdb�R;W�P$K	LNVXR?W%m�c6^NSUVx�!R?P � c k pXM2�dP$R?S�c?pXp�R;K�S�O�V`LNb�K	Lzr
LNVXR?W	L�v"�.R6^UM.^U]�c�^s^U]	M}^UR6^hc?p�ZfM�V`Y?]_^}R?W[c6pXp�^U]�M.M���c?mdT�pXM�LsVXWt^U]�M
^NShc6VXW	VXW	YELNMj^dVXL{c6LNLNK	mdM=O%^UR k Ma�;ifc6^d^U]	M k M�Y;VXW�W	VXW	YQR?PqM=c6bj]

T�SUM=O�V`bj^}� T�SUM=O�VXb�^��q� � R?^hc6p
c6b�^UK�c6p�� §a¨ �s� g ©ª!§a¨w����g ©
c6b�^UK�c6p���� «%¨w� � g �nª!©5ªE«%¨ � ��g ��ª!©
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Vx^UM�Shc6^UVXR?W�v��¬W%P�c6b�^=i k R_R?Lz^UV`W�YE]�c6LdcCLz^UM�T�R6P�W�R?SUm�c?pXV £ VXW	Y!^U]	M
ZfM�V`Y?]_^UL�c6P�^UMjSd^U]	M l c�SUM[mdRyO�VX�	M=O�c6^e^U]�M{M�W�O�R?P}M���M�S l Vx^UM�Shc�r
^UVXR;W�ve¦�M�^qK	L�O�M�W�R?^UM�^U]�M�LNK�m�R?P�^U]	MZfM�VXY;]_^ULqR?WEc?pXp*^U]	M^NSUK	M
T�R;LNVx^UVX��M�L.¨ �s� Lhgji�^NSUK	MnW	M�Y;c6^UVX��M�L.¨ � �.Lhgji_P�c6pXLNM�T�R;LNVx^UVX��M�Lq¨w� � Lhgji
c?W	OtP$c?pXLNM�W�M�Y�c�^UVX��M�L5¨w���.Lhg k_l §�i�§=´#i	«�i	c?W	O[«#´�i�SUM�LNT�M�b�^UVX��M�p l v
�	R6Snc?pXp�^U]�M�O�V`LNb�K	LNLNVXR;W�i�pXM�^}� k M.^U]�M.R?SUVXY?V`W	c?p�Shc6SUMqb�p`c?LNLnc6W�O

pXM�^f���%SUM�T�SUM�LNM�W_^\c?pXp	^U]�MnR6^U]	M�S\M���c?mdT�p`M�L}¨�m�c l VXW	b�pXK�O�M.c6pXp	^U]	M
b�p`c?LNLNM�L�R?^U]�M�Sq^U]�c6W��}i�Z�]	M�W%c{m�K	px^UVxrHb�p`c?LNL5T�SUR k pXM�mµVXL5^NShc?W�Lzr
p`c6^UM=Ot^UR k VXW�c�S l T�SUR k pXM�m�P$R6S.mdRyO�M�pXV`W�Yd�sgjv
¶ M�b=c?pXp�R6P��}i�O�M�W	R?^UM�O kyl�· inVXL:O�M���W�M=O0c6L{]�R�Z�m�c?W l R?P

^U]	M2^UR6^hc?p5�}¸ L:M���c6mdT	pXM�L{c6SUM!T�SUM=O�V`bj^UM=O0b�R?SNSUM�b�^Up l u5V�v M;vXi ·º¹
»}¼�½ ¨ »}¼0¾,¿qÀ gjvn�	R6S�R;K�S.b�R;W�P�K	LNVXR;W!m�c6^NSUVx�#i ·®¹ § ½ ©�v � SUMjr
b�VXLNVXR;W%Z�Vx^U]ESUM�LNT�M�b�^�^UR!�}i*O�M�W	R6^UM=O k_l ¼ i*VXL�O�M��	W	M=OEc6L�]�R=Z
m�c?W l R?P�^U]�MdM���c?mdT	pXM�L5T�SUM=O�VXb�^UM=O%c6Le��VXW�O�M�M=O k M�pXR?W	Y2^UR!�}u
V�v M;vXi ¼ ¹ »}¼�½ ¨ ».¼0¾0¿q¼ gjvd�	R6S5R;K�Sb�R?W�P�K	LNVXR;WEm�c�^NSUVx��i ¼ ¹
§ ½ ¨�§ ¾ «�gjv
�.��M�Shc6pXpfc?b�b�K�Shc6b l i8O�M�W	R?^UM�O k_lEÁ i*VXL Á%¹ § ¾ § ´ v2��R?S�R;K�S

b�R?W�P$K�LNVXR;Wam�c�^NSUVx��i�§=´ ¹ �}ªa©eª�«�vq�.M�W	b�M;i Á:¹ � ¾ §�ªa©eª
«�v�Â.LNVXW	YQLNK k Lz^UVX^UK�^UVXR;W	L�§ ¹µ· ©Ec?W�O,« ¹ §�¨N¨z� ½?¼ gfª>�=g ¹
· ©#¨N¨z� ½?¼ g8ª���gji Á b�c?W k M5M���T�SUM�LNLNM=O:VXW2^UM�SUmdL�R?P · c?W	O ¼ c6LÁd¹ � ¾ · ©�ªC©ª · ©#¨N¨z� ½?¼ g�ª,��gj�
�	R6Ss^U]	Mqc6b�b�K�Shc6b l ^UR k M�Y?SUM�c6^UM�Sn^U]�c6W2�?�;¥tu�Vwv M;vXi�P$R?S Á ~J��� �

^UR�]�R;p`O�i_P�R;pXpXR=Z�V`W�YdpXV`mdVx^ULsR?W · m�K	Lz^\]	R?p9O#i�LNV`W�b�M5��VXLf^U]�M}Shc6SUM
b�p`c?LNL¨�V�v M;v8©tÃ��y� �?gjÄ
· Ã ¨N¨w��� � ½ ©�g*ª,��g ½ ¨N¨z� ½6¼ g8ªE�;gjÅsP$R6S ¼ Ã���� �

~ ¨N¨w��� � ½ ©�g*ª,��g ½ ¨N¨z� ½6¼ g8ªE�;g ¹ ª�Æ6Å0P$R6S ¼ ~���� �_Å
Z�]	MjSUMeÆ:~��yv��}L.^U]�M�LNMepXVXmdVx^ULqV`W	O�VXb=c�^UM;i�P�R?S ¼ ~���� �yi�c?W l ¶
�?c?pXK	Mqb=c6W:LUc6^UVXLzP l ^U]	M5c6b�b�K�Shc?b l b�R;W�Lz^NShc?VXW_^=i�T�SUR6�yV`O�M�Ot©tÃJ�y� �yu
V�v M;v.SUM�b�c?pXp*R?P"^U]	M5Shc6SUM�S.b�p`c?LNLqb=c6W!c?LNLNK	mdMc6W l �;c6p`K�M5T�SUR��yV9O�M=O
^U]�c�^dVx^ULdT�SUM�b�V`LNVXR?WJVXL:~��?��¥�vG�	R6S ¼ Ã��y� �yisR?W	M[b�c?WJm�c6o�M
P$R?pXp`R=Z�VXW	Y�R k LNMjSU�;c�^UV`R?W	L�R;Wd^U]	MnK	T�T�M�S\pXVXmdVx^\R?WdSUM�b=c?pXp�v��}L k R?^U]
©Qc?W	O ¼ ^UM�W�OC^UR=Zsc6ShO�L��yv �yi�^U]�MdK	T	T�MjS5p`VXmdVx^R;WaSUM�b=c?pXp�^UM�W�O�L
^UR=Zsc�ShO�L��yv �yv � ]�V`LnVXW�O�V`b�c6^UM�Ln^U]�c6^�P�R?S�LNVXmdVXp`c6S.O�VXLz^NSUV k K�^UV`R?W	LnR?P
b�p`c?LNLNM�L�i�VXP.T�SUM�b�V`LNVXR?WJVXLdb�pXR;LNM�Sd^URa�?�;¥tisLNRQLN]	R;K�p`O k Mt^U]	M{SUMjr
b=c6p`p�v��BWQP�c6b�^=i�P�R?SLNVXmdVXp9c�S�O�VXLz^NSUV k K�^UVXR?W	L5R?Psb�p9c6LNLNM�L�i�SUM�b�c?pXpfc6W�O
T�SUM�b�VXLNV`R?W:c�SUM�b�pXR;LNM�p l b�R?K	T	pXM=Otc?W	Oe^U]	M�SUM}V`LsW�R?^sm�K	bh]eP�SUM�M�O�R;m
VXWEbh]	R_R;LNVXW�Y!�?c?pXK�MeR?P�R?W	MdP$R6Sec{����M=OQ�?c?pXK	MdR6Ps^U]	MdR6^U]	M�S=i*M�Lzr
T�M�b�V`c6p`p l c6L}^U]�MT�SUM�b�VXLNVXR;WCLz^hc6SN^UL}Y;M�^N^UVXW�YtT�R_R6SUM�S=vn�.R=ZfM���M�S=i#c6L
^U]	MsShc�SUVX^ l VXW	bjSUM=c?LNM�L�iyK�T	T�M�S�pXVXmdVX^�R;WeSUM�b=c?pXp	^UM�W	O�L8^UR=Zsc6ShO�L}�nc6L
pXR;W�Y�c6L ¼ ~�� ½ ¨N¨w��� � ½ ©�g ¾ ��gjv��}L"c?W�M���c6mdT	pXM;i�VxP#© ¹ ��� ���e¨H�;¥
T�R;T�K	p`c6^UVXR?WER?Ps�sgji�P�R?S�c?W l �;c6pXK	M�R6PsT�SUM�b�VXLNV`R?WJ~ÈÇy�`�=¥ti�SUM�b=c?pXp
b=c6W�c?LNLNK	mdM�c6W l �?c?pXK	Mq¨$P9SUR;mÉ�.^URe�=�?��¥eg*Lz^UVXpXp�m�c?VXW_^hc?VXW	VXW�Y.^U]	M
c?b�b�K�Shc6b l �?c?pXK	Mf^UR k Mq~���� �yv� yV`mdVXp`c6SUp l i�P�R?S"© ¹ �y� ����¨z��¥�T�R;T�r
K	p`c�^UV`R?W:R?P8�sgji�P�R?S}c?W l �?c?pXK	M�R6P*T�SUM�b�VXLNV`R?Wa~��;� Ç;Ê;¥ti	SUM�b=c?pXp�b=c?W
Shc?W�Y;MnP�SUR;mI��¥�^URt���;��¥�v � ]yK�L k R?^U]�T�SUM�b�VXLNVXR;W:c6W�OeSUM�b=c6pXp�b=c?Wk c6LNVXb=c?pXp l c?LNLNK	mdMc6p`mdR?Lz^5c?W l �;c6p`K�M�L�c6L.^U]	M5^hc6SUY?M�^�b�p9c6LNLqT�SUR6r
T�R?SN^UVXR?W%O�M�bjSUM=c?LNM�LLNVXY;W�VX�	b=c?W_^Up l v � ]	VXLO�VXLNb�K�LNLNV`R?W%LN]	R=Z�L5^U]�c6^
Z�]	M�WGVX^{b�R?mdM�Ld^UREShc6SUMCb�p`c?LNLNM�L�i}^U]	M2b�R?W�O�VX^UVXR?WGR;W�c?b�b�K�Shc6b l
VXmdT�R;LNM=O k_l ^U]	M k R_R;Lz^UVXW	YQc?pXY?R?SUVx^U]	mdL�i�c?pXpXR=Z�LdR;W�Mt^URCbh]	R_R;LNM
cdZ�V9O�MShc6W	Y?M�R?P�pXM=c6SUW�VXW	Y{c?pXY;R6SUVX^U]�mdLqc?L}^U]	M k c6LNM�pXM=c6SUW�M�S=i�VxSNr
SUM�LNT�M�bj^UV`�;MeR?P�^U]	M�VxSqSUM�b=c6pXpXrHT�SUM�b�VXLNVXR;WET�M�SNP�R?SUm�c6W	b�MeR?WQ^U]�M�Shc6SUM
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*�]'PA-�/bfgCihOCRjk(9_U%l17W�3H&�-nmNCV=�,H-�8o*�,H-dL�5269/	/p@A-�L�(9)Y-�/\)Y(�&�-
6�8FE?)Y(9&�-Y&�6�&�-�q?rR,H12/\6�&�W�3H)Y-�8N*0L�698s@A-b-It�*�-�8FE'->E:_`(�&Y(9*�,H-I&
P.6�*	*�-I&�8H/u(9_l&�-IL>69575;JvPH&�-�L�17/	17(�8TB969573H-�/�6957/	(HCH/	3.L�,�6�/uPH&�-�LI12/	17(98d&�-IJ
)b6�178.178.Wb*�,.-g/�69)Y-<=�1;*�,n&�-�L�69575D178.LI&�->6�/	178.Wd/a*�-�6�EH175;]Nq<rR,H-0W�-I8HJ
-K&�695D3.8.EH-I&�/a*�6�8FE'128HWb12/O*�,F6�* *�,.-<*�,H&�-I-g*�]HPA-I/e(9_wL�5269/	/	1;x.-I&�/SL>698
-KtH17/a* 3.8.EH-I& E'1;yX-I&�-�8N*�PF6�*	*�-I&�8./�CH-�/	PA-�L�126�525;]Q_`(9&�&�6�&�-gLI5[6�/	/	-�/�q

4. RESULTSz�8{*�,H12/^/	-�LK*�12(98�Cg=R-s6�*	*�-�)YPH*�*�(|B�6�5212EH6�*�-}*�,.-s6�&�W�3H)Y-�8N*�/
P'&�-�/	-�8N*�->E~178|*�,H-nP'&�-�B�17(�3./b/	-�LK*�12(98./p_`3H&	*�,H-I&>q�z�8~PF6�&	*�12LI3.526�&>C
=V-^1257573./a*	&�6�*�-^,.(>=�*�,.-TL�,.(�17L�-T(�_gEH1;yX-I&�-�8N*b@.69/	-^57->6�&�8H128HWs695;J
W9(9&�1;*�,.)Y/�6�yX-�LI*�/Q*�,.-nPA-I&	_`(�&�)b698.LI-:(9_0feEH6$jV(9/a*s� ����C<6�LI(�/a*	J
/	-I8./	1;*�17B$-�@A(N(�/a*�178HW?6957W�(�&�1;*�,.)�q�rR,H-�-It'PA-I&�17)Y-�8N*�695u/	-K*	*�128HW:17/
6�/ _�(�5757(>=�/�q
�:-^3./	-T*�,H&�-�-^E'1;yX-I&�-�8N*Q_�(9&�)Y/p(9_g@F6�/	-^52-�6�&�8.-K&�/��?�Oz�w��J�XC

� za�i��J�GC'6�8FEb�i� J�XqN� za�i��J�\17/V*�,.-O�Oz�w�i�i�O�Y�v��z��e�i�R�\� �����
6�57W�(9&�1;*�,H)�=�,.17L�,�@.3.1752EH/Q6?/	178.W�57-G)Y(�EH-�5 _`(9&d*�,.-^W�17B$-�8~&�6�&�-
LI5[6�/	/�q}� za�i��J��52-�6�&�8./g*=V(n)Y(�E'-�57/g=�1;*�,s� za�i�w���e��C�(�8H-p_�(9&
*�,H-S&�6�&�-<L�5269/	/S6�8FEd(�*�,.-I& _`(�&e*�,H-g8H(�8'Jv&�6�&�-<L�5269/	/�qO�i� J�Q17/ *�,H-
���O&�3H57-Q6�57W�(9&�1;*�,H)�� ���V*�,F6�*g@H3.1752EH/g/	128HW�57-p)Y(�EH-�5�_`(�&0*�,.-\&�6�&�-
LI5[6�/	/�qY�}-\3H/	-Y���O&�3.57-\P.6�&�6�)Y-I*�-I&�/S(9_R�K�:����� �Q698FEn�9��� �'q
¡e-I*�691757/S(9_VfeEH6$jV(�/a*>CX� za�i�i�i�<CX698.E^�i� &�3.57-4L�698n@A-g_�(�3.8.ET128
*�,H-R&�-�/	PA-�LI*�17B$-�P.69PA-I&�/��.� ����CA� ����C'698.Ed� ����CN@.3'*i17*i/	3'¢YL�-�/�*�(Sc�8.(>=
*�,.6�*Q=R-G6�&�-n3./	178.W�6}/a*	&�(�8HWo@A(N(9/a*�178.W�6957W�(�&�1;*�,.)£6�8FE|=V->69c
_�(9&�)Y/�(9_�@.69/	-S57->6�&�8.-I&O6957W9(9&�1;*�,.)Y/�q
¤ 3'&YPA-I&	_�(9&�)b698HL�-TLI&�1;*�-I&�17(�8o17/p@.69/	->E�(�8|¥w¦	Jv)Y->69/	3'&�-:�;§�¨��vC

=�,H17LK,�_�(9&S6YL�526�/	/Sj�12/Um ©S��ªo©R«<�	¬'��ªo�«<�KC.=�,.-I&�-gª�698.ET«
6�&�- &�-IL>69575X698.E\PH&�-�LI12/	17(98Q(�_ljOq'¥i¦e���4®o¥w¦�®�§���17/V,.17W9,p1;_"@A(9*�,
ªk698FEn«¯6�&�-\,.17W�,"Cl6�8FEn12/<E'(�)Y178F6�*�->E^@�]d*�,.-\/	)b6�5257-I&<(�_V*�,H-
*�=R('qT°e17B$-�8:8.(T6�J�P'&�17(9&�1ic'8H(>=�52-�EHW�-b(�_�L�(�/a*�/469/	/	(NL�126�*�->E}=�17*�,
ª�6�8FEQ«0CH3H/	-S(9_i¥w¦�/	-I-�c�/O64@F69526�8.L�-S@A-I*�=R-�-I8d*�,.-e*�=R('q
%H(9&�fOE.6$jV(9/a*>CH=V-e3H/	-eB96�&�17(�3H/uB�6�523H-�/V_�(9&O±��u§�C.mNCF�NCX§>�'qw%.(�&

-�69L�,:±^B�6�573.-�CF=V-g&�3H8^feEH6$jV(�/a*O_`(�&<m��Y1;*�-I&�6�*�17(98./e=�1;*�,T� za�i��J
�²6�8FE|���OJ�ACi698FE|�9�:1;*�-I&�6�*�17(�8./Y=�1;*�,~� za�i��J�Xqif�_�*�-I&p-�B�-I&	]
1;*�-I&�6�*�17(�8�C�=V-Q)Y(98.1;*�(9&<&�-�L>6�575�CiP'&�-�L�17/	17(�8�Cw6�8FE?¥w¦	Jv)Y->6�/	3H&�-Y(�8
*�,H-\B9695712E.6�*�17(98}E.6�*�6b=�,H17LK,G12/<6p(�8H-IJ�*�,.1;&�E^&�6�8FE'(�)+/�6�)YP.57-0(�_
*�,H-g*	&�6�178.178.WQE.6�*�6'qU�:-4L�,.(N(9/	-\PF6�&�69)Y-I*�-I&�/U±:698.ET8'3H)0@A-I& (�_
1;*�-I&�6�*�17(�8./�C�*�,.6�*4W�17B$-Y*�,.-Y@A-�/a*0¥ ¦ B969573.-Y(98}*�,.17/0EH6�*�6T6�/g*�,H-
(9PH*�17)b695VB�6�523H-�/�Ci698.E}&�-�PA(9&	*g&�-�/	3.5;*�/4(9_efeE.6�jV(�/a*03./	178.WT*�,.-I/	-
B969573H-�/�(�8d*�,H-e*�-�/a*OE.6�*�6'q

4.1 Datasets Used�:-Q,.6>B$-QLI(�8FE'3.LI*�-�Es-KtHPA-K&�12)Y-I8�*�/g(�8s)b6�8�]}EH1;yX-I&�-�8N*0/a]H8'J
*�,H-I*�17LY698.En&�->6�5iE.6�*�6�/	-I*�/�qY³O-I&�-�C"=R-e´3./a*<PH&�-I/	-�8N*S*�,.-0c�-I]T&�-IJ
/	3H5;*�/�q
�:-\W�-I8.-I&�6�*�-YEH1;yX-I&�-�8N*</a]'8N*�,.-I*�17L0E.6�*�6�/	-I*�/S_�&�(9)+*�,.-0)Y(�E'-�5

E'-�/	LI&�17@A->E^178:%l17W�3'&�-b��CX=�,H12L�,n/	,.(>=�/SL�5269/	/gEH17/a*	&�17@.3'*�17(�8./e(�B�-I&
E'1;yX-I&�-�8N*�*]'PA-�/D(9_A6�*	*	&�17@.3'*�-�/�q�%.(�&w-Kt.6�)YP.57-�C�6�*	*	&�17@.3'*�-�/�(9_A*�]HPA-
µe¶R· ,F6>B$-4EH17/a*�178.W93.17/	,.178.Wp/	17W�8.6�*�3H&�-0PA->69c�/O_�(9&S*�,H-4/	3H@AL�5269/	/	-�/
(�_R*]'PA- ¶R· q ¶V¸ 6�8FE ¶R· 6�&�-0*�,H-0/	3.@ALI5[6�/	/	-�/<(9_R*�,H-4&�6�&�-\L�5269/	/
jOCF698.Ed69575�/	3.@AL�5269/	/	-I/O(�_l*]'PA-�/�¹ ¶V¸ 698FEQ¹ ¶R· _`(9&�)�8H(�8HJ�&�6�&�-
LI5[6�/	/b�SjOq��e(�*�-d*�,F6�*\*�,.-K&�-d17/Y6GLI(9&	&�-�526�*�17(98~@A-I*=V-�-�8�178�*�,H-
6�*	*	&�17@.3H*�-I/ µU¶Uº ªUª ¸ 6�8FE µ ¹ ¶ ¸ _`(9&<-IB$-I&	]^/	3.@ALI5[6�/	/<(9_R*�]HPA-
¹ ¶V¸ q�¡U1;yX-I&�-�8N*wPF6�&�69)Y-I*�-I&�/w(9_"*�,.- )Y(�EH-�57/V6�&�-�*�,.- 8'3H)0@A-I&i(�_
/	3H@AL�5269/	/	-�/<(�_R->6�LK,n*]'PA-�CA*�,.-g=�12E'*�,./e(9_R*�,H-4/	17W�8.6�*�3'&�-\PA->69c�/�C
8�3H)0@A-I&i(9_"/	17W�8.6�*�3'&�-ePA->6�c'/i_`(�&R->6�LK,Y*]'PA-�(9_�6�*	*	&�12@H3H*�-�C'6�8FE\(�_
LI(�3H&�/	-9CD*�,.-\P'&�(�PA(9&	*�17(98}(9_Oj�B�/�qQ�Ujk�`*�,.-\&�6�&�17*�].�Kqp�:-YB�6�&	]

p_C
WC

NC_rest

WNC

p_NC

WNC

p_NC

p_C
WC

C_rest

NC_rest

NC_a

C_a

ACORR_a

NC_a NC_a NC_a NC_a

NC_rest

C_rest

ANC_a
NC_a NC_a NC_a NC_a NC_a NC_b NC_b NC_b NC_b NC_b

NC_rest

C_rest

ANC_b

C_b C_b C_b C_b C_b

C_rest

AC_b

»�¼�½A¾M¿�À�ÁXÂ~Ã�Ä�Å�Æ9Ç�ÈÊÉMËvÈ	Ì�ÍÎÌ�Ï�ËvÐ�Ä?Ñ:ÌNÒAÄ�ÓOÔFÄ�ÍiÄ�Ç�ÕFËvÈvÍMÔ|Å�ÖHÍ�×
ËvÐ�Ä$Ë�È	ÆTÒFÕ.ËaÕ.Å9Ä$ËÅYØOÈaËvÐoÆ�Ì'Ç�Ç�Ä�Ó[ÕFËvÈaÌ'Í�ÅQÕ'Ñ:Ì'ÍMÔ:ÕFËaË�Ç9ÈaÙ9ÚMË	Ä�Å9Û

*�,.-I/	-4P.6�&�69)Y-K*�-I&�/O*�(bB96�&	]�*�,H-g57->6�&�8.178.WQEH1;¢YLI3.5;*]T178�*�-I&�)Y/O(9_
69L�,.17-�B�178.Wd,.17W�,n&�-�L>69575w698.EGPH&�-IL�17/	12(98}B969573.-�/�qp%H(9&<-ItH69)YPH57-�CM1;_
*�,.-4PA->69c�/U(�_ µe¶ · 6�&�-4=�12E'-I&>CM8�3H)0@A-I&O(9_w_Ê6957/	-YPA(9/	17*�17B$-I/SL>69P'J
*�3H&�-�E��Ê1Êq -�q7Ci*�,.-b-ItH69)YPH52-I/0(9_e¹ ¶V¸ 698.Es¹ ¶R· �<=�17575 @A-p)Y(9&�-9q
�'('C<698{6957W9(9&�1;*�,.)�Ü /T6�@.175717*�]�*�(|6�LK,H12-IB$-:,H12W9,.-I&�PH&�-�L�17/	17(�8�_`(�&
6TW�17B$-�8}&�-IL>69575R=�17575R@A-Y*�-�/a*�->E"qGf 52/	('C�*�,.-pEH1;¢YL�3H5;*]G128HLI&�->6�/	-�/
69/U*�,H-\PA->6�c'/e(9_ µ ¹ ¶V¸ 6�8FE µ ¹ ¶R· @A-�LI(�)Y-�/U=�12EH-K&>CM@A-�L�693./	-
PH&�-IL�17/	12(98|(�_Sj�/	3'yX-I&�/��Ê-�/	PA-IL�1269575;]�_�(9&p6�52W9(9&�1;*�,.)Y/\�i� Ja�?6�8FE
� za�i��J�GCH=�,H17LK,�57->6�&�8�-It'P.5717L�1;* )Y(�EH-�57/R_�(9&O�Sju�Kq
�}-�W9-�8.-I&�6�*�-O*�=R(<)b69178bE.6�*�69/	-I*�/i_�&�(9)�*�,.17/i)Y(�EH-�5Ê�D/	LKJ�<6�8FE

/	LIJ�§�qD�w6�LK,\(98.-R,.69/�64§��$ÝÞPA(9P.3.526�*�12(980(�_AL�5269/	/Vj:(�3'*�(9_"m9m�C ���9�
*�(9*�6�5�-Kt.6�)YP.57-�/�q�/	LIJ��0,.69/�PF6�&�69)Y-I*�-K&�/ �"ß"à"álâXâ"ã<���'C.�"ß�à.ä �
å CR� ß"æwà ã|�Z�'CR� ß"æwà äG�ç��Cw=�,.-I&�-�69/b/	LIJ�§�,.69/bPF6�&�69)Y-I*�-I&�/
� ß"à�álâXâXã � å C�� ß"à äp�è��Ci� ß"æwàFã � å Ci� ß"æVà äp��¨'qn³e-I&�-
�"ß�178.EH17L>6�*�-I/08�3.)4@A-I&<(9_ 6�*	*	&�12@H3H*�-�/g(9_�*�]HPA- µ qTrR,H-�/	-phV(9*�,
*�,.-I/	-OEH6�*�6�/	-I*�/V,.6�B�- ¨S/	17W98F6�*�3'&�-OPA-�69c�/w178Y/	3H@AL�5269/	/	-�/R(�_�jo6�8FE
é PA->69c�/V178b/	3.@ALI5[6�/	/	-�/u(9_��SjOq'rR,H- =�12E�*�,./u6�/REH-KxF8.-�Eb178YxFW93H&�-
6�&�-Oê à ���'� mNCHê æVà ��m�C�=�,H17LK,Y/	,H(�3.52E0@A-uLI(�)YPF6�&�->E06�W$6�128H/a*
*�,.-U6�*	*	&�17@.3'*�-SB�6�523H-e&�698HW�-<(9_��9�'q
�}-i_`(�&�)03.526�*�-u6O/	-I*�(�_F&�->6�57J�=V(9&�52E0PH&�(9@.57-�)Y/M_[&�(�)ë*�,H- ¤ ³S��ì

�d->E'52178H-�EH(NLI3.)Y-�8N*gL�(9&�PH3./4(9_O)Y->EH17L>6�5u69@H/a*	&�69LI*�/0_[&�(�)í]N->6�&�/
§>�9���T6�8FE�§�����§T� ����qp�w6�LK,:EH(NL�3H)Y-�8N*S,F6�/S)03H57*�17PH52-4*�(�P.17L�/<6�/aJ
/	17W�8H->E�*�(p1;*e/	3.L�,G6�/ez�8H_Ê6�8N*>CAz8'_`-�LI*�17(98�C�jV-�575 î�178H-�CX-I*�L�qerR,.-I&�-
6�&�-O6�&�(93.8.Ed§�¨ é C �����gEH(NLI3.)Y-�8N*�/D=�1;*�,d� å C �9�9�<=V(9&�E'/w&�-�)b6�128H178.W
6�_[*�-I&</a*�-�)Y)Y178.Wb6�8FET/a*�(�P'J�=R(9&�ET&�-�)Y(�B9695ÊqU�}-g/	-�57-�LI*S6b_�-I=ï(9_
*�,.-u*�(9P.17L�/�=�,.17LK,Y,.6>B$- å ���S)Y(�&�-�EH(NL�3H)Y-�8N*�/ �að|�'q m9ÝïPA(9P.3.526�J
*�17(�8F�KqR%.(�& ->69L�,d*�(�PH17L�CH=V-</	-�57-�LI* *�(�PT�9�\EH17/a*�178.W93.17/	,.178.W\=V(9&�E'/
69LIL�(9&�E'128HWS*�(U*=R(gE'17yX-K&�-�8N*w-IB�6�523.6�*�17(�8Y)Y-K*	&�12LI/�C�698.E0*�69c$-u*�,.-I17&
178N*�-I&�/	-�LI*�17(�8?*�(^L�,.(N(�/	-b*�,.-Yx.8F695V/	-I*0(�_�_`->6�*�3H&�-b=R(9&�E'/�q}rR,H17/
=u6�]NCR=V-d_`(�&�)ñ6:EH1;yX-I&�-I8�*b@H178F6�&	]�L�526�/	/	17x.L>6�*�17(98�PH&�(�@H57-�)ò_`(�&
->6�LK,d*�(9P.17L�q
�}-i_`(�&�)Þ*�,.-ixF8F6�5�/	-I*�(9_.PH&�(�@H57-�)Y/l3./	178HWO*�,.-wc�128HW9J�&�(N(�cNJvc�178.W

E.6�*�69/	-I*O(9_D*�,H-<ìSjVzR)b6�LK,H128H-U57->6�&�8H178.WY&�-�PA(�/	1;*�(�&	]}�;§I��quz�8�PF6�&	J
*�17L�3.526�&w=V-�_�(9&�)ï@.178.6�&	]4PH&�(�@H57-�)Y/D_`(9&VEH1;yX-I&�-I8�*�LI5[6�/	/	-�/u6�P.PA->6�&	J
178.W<178\*�,.- E.6�*�6�Jv/	-I*>qif 52)Y(9/a*R6�575.*�,.-�L�5269/	/	-I/R,F6>B$- 6SPH&�(9PA(9&	*�17(�8
ó §��9Ýpq

4.2 Comparing Base Learner Effect³e-K&�-�CM=V-pP'&�-�/	-�8N*S&�-�/	3H57*�/<*�,F6�*<L�(�)YP.6�&�-\*�,H-\-IyX-�LI*g(�_�@F69/	-
57->6�&�8H-I&4(�8:*�,H-Y¥ ¦ B�6�573.-�qb�}-03./	-bf jV/a*	Jv�U�ACMf jV/a*	Jv�e�GCl6�8FE
f jV/a*	J��i�~*�(4EH-�8H(9*�-u*�,.-OfeEH6$jV(9/a*u6957W9(9&�1;*�,.)k_�(9&�)Y->E\@N]03./	178.W
� za�i��J�XC.�Oz�w��Ja�GCA698FE^���OJ�d6�/e*�,.-<@F6�/	-457->6�&�8.-I&�/�qO�}-<=u6�8�*
*�(0/	-I-U1;_M*�,.- &�-�526�*�17B$-UPA-K&	_`(9&�)b6�8.L�-e(9_l@.69/	-U57->6�&�8.-I&�/u&�-Iô.-�LI*�/u178
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